EF1A1-actin interactions alter mRNA stability to determine differential osteopontin expression in HepG2 and Hep3B cells.
Cancer progression depends on an accumulation of metastasis-supporting physiological changes which are regulated by cell signaling molecules. One such molecule, osteopontin (OPN), is a secreted phosphoprotein which mediates increased cellular migratory and invasive behavior, increased metastasis, protection from apoptosis, promotion of colony formation and 3D growth ability, induction of tumor-associated inflammatory cells, and induction of expression of angiogenic factors. Studies show that OPN expression is controlled by complex regulatory pathways at the transcriptional level in several cancers, but the molecular mechanisms which determine expression of OPN in HCC are largely unknown. In HepG2 and Hep3B tumor cell lines that differentially express OPN mRNA and protein, we identify elongation translation factor-1A1 (EF1A1) to be the trans-acting factor regulating differential OPN mRNA stability between HepG2 and Hep3B cell lines and characterize its interactions with G- and F-actin. EF1A1 binds to the OPN 5'-UTR to regulate OPN mRNA half-life. EF1A1 binds to actin in Hep3B cells. Pharmacologic manipulation to increase the G:F actin ratio in Hep3B increases OPN mRNA half-life and protein expression with simultaneous decrease in EF1A1 binding to OPN 5'-UTR. The converse findings were noted in HepG2 cells. Overall, our results suggest that EF1A1 regulation of OPN mRNA stability is actin dependent. EF1A1 has not been previously identified as a regulatory factor in OPN expression in cancer.